Application of 16S rDNA-DGGE and plate culture to characterization of bacterial communities associated with the sawfly, Acantholyda erythrocephala (Hymenoptera, Pamphiliidae).
Culture-based analysis was employed in parallel with PCR amplification of 16S rDNA, coupled with denaturing gradient gel electrophoresis (DGGE), to profile bacterial species associated with different developmental stages of the pine false webworm (PFW), Acantholyda erythrocephala, a sawfly pest responsible for incidents of severe defoliation in commercially important tree plantations in North America. Culture-based analysis revealed that Pseudomonas spp. along with Bacillus sphaericus and Arthrobacter sp. were the predominant components of the microflora of the internal organs and identified life-stage-specific associations including Photorhabdus temperata with egg and larval samples and a Janthinobacterium sp. with eonymphs. PCR-DGGE confirmed the predominance of Pseudomonas spp. and B. sphaericus in the majority of samples but did not detect Arthrobacter sp., P. temperate, or Janthinobacterium sp. In contrast, DGGE revealed the presence of a Chryseobacterium sp. as the predominant component of the PFW micoflora at all life stages, with the exception of adults. This species had been infrequently cultured, at low levels, from a limited number of samples and the existence of a possible relationship between this bacterium and the PFW had gone unnoticed using the culture-based approach. Our findings highlight the advantages of applying a dual approach to the study of microbe-insect associations and demonstrate that the benefits of one system can be used to overcome some of the limitations of the other.